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Why can’t I rebuild? 

We worked on the LOMR 

for Cribbs Mill Creek 

Tributary 7 after the 

tornado of April 27, 2011.  

We discovered several 

problems that delayed the 

project. 

Chapter One 
Background 

People wanted to 
rebuild after the 
tornado. 

Cribbs Mill Creek 
Tributary 7 presented 
surprises. 
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Who put that culvert there? 

Trib 7 Surprise 1 

•Culvert reach 

•Two sizes 

•Approximately 800 feet 

long 

•Within parking lot 

(destroyed shopping 

center) 

•Effective model:  open 

channel 

Chapter One 
Background 
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How did that happen? 

Trib 7 Surprise 2 

•Apartments 

•Culvert changed size 

Chapter One 
Background 
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Oh, so that’s how they did it. 

Trib 7 Surprise 2 

•Constructed a concrete 

box to connect two 

separate installations 

Chapter One 
Background 
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E431 is strange. 

Trib 7 Surprise 3: 

The effective E431 model 

analyzed the tributary in 

multiple parts.  One part 

analyzed the tributary to a 

point downstream from 

McFarland Boulevard.  A 

new analysis then picked 

up on the upstream side of 

McFarland Boulevard. 

Downstream elev:  224.00 

(calculated) 

Upstream elev:  224.10 

(manually set) 

Chapter One 
Background 
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That is so hard to read. 

Trib 7 Surprise 3: 

The E431 records 

consisted of scanned 

printouts.  There were no 

electronic models or maps.  

Handwritten notes on the 

printouts often gave the 

best indication of the 

location.  For example, the 

handwritten notes in the 

right margin are “7th Ave 

E” and “dss McFarland” 

(only parts of the notes are 

shown to the right in 

purple). 

Chapter One 
Background 
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We need a City-wide evaluation. 

22 Models: 
 
•Bee Branch 
•Black Warrior River (City) 
•Black Warrior River Tributary No. 2 
•Black Warrior River Tributary No. 3 
•Cottondale Creek Tributary No. 1 
•Cottondale Creek Tributary No. 1A 
•Cribbs Mill Creek 
•Cribbs Mill Creek Tributary No. 1 
•Cribbs Mill Creek Tributary No. 2 
•Cribbs Mill Creek Tributary No. 3 
•Cribbs Mill Creek Tributary No. 4 
•Cribbs Mill Creek Tributary No. 5 
•Cribbs Mill Creek Tributary No. 5A 
•Cribbs Mill Creek Tributary No. 5B 
•Cribbs Mill Creek Tributary No. 6 
•Cribbs Mill Creek Tributary No. 7 
•Cypress Creek 
•Moody Swamp Tributary No. 1 
•Moody Swamp Tributary No. 2 
•Moody Swamp Tributary No. 3 
•North River 
•Rum Creek Tributary No. 1 
 

Chapter One 
Background 
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I still can’t see the redhead. 

In order to see the results, we converted each model to HEC-RAS. 

Chapter One 
Background 
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Now I see.  Thanks, much better. 

After converting the 

models to HEC-RAS, we 

could compare the 

graphical images to photos 

of the actual structures.  

Obviously, this bridge had 

changed. 

Chapter One 
Background 
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Is that culvert big enough? 

Eventually, we looked at 

the upstream end of 

Cribbs Mill Creek.  It 

appeared that the railroad 

acted as a dam and 

flooded the Arcadia 

neighborhood. 

 

Chapter One 
Background 

13 



There’s no culvert analysis. 

The model indicated that 

the flood elevations were 

manually set on the 

upstream side of the 

railroad.  There was no 

culvert analysis within the 

model.  Initially, we thought 

that we might be able to 

lower the base flood 

elevation by 12 feet. 

 

Chapter One 
Background 
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Normally, a stream 

might not be studied if 

the watershed is less 

than one square mile.  

At the railroad, the 

Cribbs Mill Creek 

watershed is only 0.3 

square miles. 

Chapter Two 
Cribbs Mill Creek The work of overzealous modelers. 
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A previous LOMR had 

converted the E431 

model to HEC-2.  The 

focus of that LOMR was 

not on the railroad or 

the Arcadia 

neighborhood. 

Chapter Two 
Cribbs Mill Creek Confirmation:  No culvert analysis in the model. 
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A nomograph, using 

peak flow, is usually the 

proper approach for a 

culvert analysis.  The 

equations are built into 

HEC-RAS. 

 

FYI: 

•60” CMP 

•690 cfs 

•HW/D = 10 

Chapter Two 
Cribbs Mill Creek Is that the correct approach? 
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Essentially, we find the 

correct pressure to 

achieve a desired flow. 

 

But what if we have a 

place to temporarily 

store incoming water?  If 

we can store some 

water, then we don’t 

need to pass the peak. 

Chapter Two 
Cribbs Mill Creek Maybe it’s a little like a water tower 
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A large basin on the 

upstream side of the 

railroad provides room 

for storage. 

Chapter Two 
Cribbs Mill Creek This place has lots of room for storage. 
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There are probably a 
multitude of ways to 
analyze the railroad 
culvert.  This 
presentation provides 
one successful way. 

Chapter Two 
Cribbs Mill Creek There’s more than one way … 
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HEC-RAS is a great tool 
for analyzing steams, 
but there is no option 
for a pond model. 

Chapter Two 
Cribbs Mill Creek There can be only one ... or not. 
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HEC-HMS provides a 
way to analyze 
watersheds and includes 
pond modeling options. 

Chapter Two 
Cribbs Mill Creek Actually, there are other ways. 
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Chapter Three 
Analysis 

The view is from the 

railroad, looking 

upstream.  The pipe to 

the right is the storm 

sewer.  The left pipe 

connects to a street 

inlet.  The railroad 

culvert is not visible at 

the bottom of the 

photo. 

This is how it looks. 
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Chapter Three 
Analysis 

The view is from the 

street, looking 

downstream.  The 

railroad culvert is in 

the shadows. 

 

60” Corrugated Steel 

Pipe 

This is how it looks. 
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Chapter Three 
Analysis 

The system has three 

main parts: 

•Pond 

•Overland Flow 

•Storm Sewer 

Break it into parts. 
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Chapter Three 
Analysis 

•The analysis involves 

several iterations. 

•The pond level 

controls the storm 

sewer flows. 

•We need the HEC-

RAS model to 

calculate the pond 

flows, but we need the 

pond flows to set up 

the model 

It’s a balancing act. 
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Chapter Three 
Analysis 

Actually it’s not that 

difficult.  The pond 

flows are almost 

independent because 

the railroad culvert is 

so steep that it 

remains inlet 

controlled.  However, 

the pond levels do 

control the storm 

sewer flows. 

Confused yet? 
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Chapter Three 
Analysis 

Use HEC-RAS to find 

flow rates at 2-ft 

increments. 

2, 4, 6, 8 ... 
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Chapter Three 
Analysis 

Find the basin areas 

at 2-ft increments.  

Exclude the areas of 

the structure 

footprints. 

2, 4, 6, 8 ... for the areas. 
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Chapter Three 
Analysis 

The floodway is found 

by trial.  It’s the basin 

that avoids all 

structures and creates 

no more than one foot 

of surcharge.  Just as 

with a HEC-RAS 

riverine analysis, the 

floodway walls are 

vertical. 

Special floodway. 
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Chapter Three 
Analysis 

Use the flows (and 

basin areas from the 

topo map) to create 

the HEC-HMS pond. 

Building the pond. 
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Chapter Three 
Analysis 

The HEC-HMS peak 

inflow to the pond is 

658 cfs (curve number 

method).  The value 

from the USGS 

regression equation is 

668 cfs.  The flow rate 

in the effective model 

was 690 cfs. 

Notice that we use the 

peak discharge from 

the pond as the flow 

rate in HEC-RAS:  270 

cfs. 

You better check that. 
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Chapter Four 
Results Where does that get us? 

The basin behind the 

railroad attenuates the 

flow from 658 cfs to 

270 cfs. 
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Chapter Four 
Results Hey, it worked! 

The elevations 

predicted by HEC-

HMS match those 

predicted by HEC-

RAS.  The control 

depths for the storm 

sewer match the 

corresponding depths 

in the main HEC-RAS 

model. 
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Chapter Four 
Results It really was 12 feet. 

The base flood 

elevation dropped 

significantly. 
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Chapter Four 
Results Remember this? 

These were the old 

flood boundaries. 
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Chapter Four 
Results Well, now it looks like this. 

These are the new 

flood boundaries. 

37 



Chapter Four 
Results And it’s official. 

The effective date is 

January 15, 2015. 
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Chapter Four 
Results Not a bad day’s work. 

Summary. 

• The Trib 7 LOMR exposed potential problems. 

• It led to a City-wide investigation. 

Background 

• We found that there was no documented analysis for the 
railroad culvert on Cribbs Mill Creek at Arcadia. 

Cribbs Mill Creek 

• The large basin suggested that a peak flow analysis was not 
the best approach. 

• We used a pond model within HEC-HMS. 

Analysis 

• We lowered the base flood elevation by almost 12 feet and 
removed several homes from the SFHA. 

Results 
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